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¥attleas Gm.&t Capnoitors

n---—--—--n-a&'-

1) Prodlem of fa‘ntﬁiu -gmm

Fhen troasmitting s),«tric power, besides the real ourrent
participating Mﬁintoly in the Qnmiulu of electric
powexr, wattless cm_j‘is arising, toe. !hi.l wvattless current
is required for mbéwuamuo service o:r many electric
mu. such ae tmatamou. pators etc, It loeds, however,
additionally other tmau:.qsnn memders of the powcr-ssy (s.g.
'fuutm). thus ‘Preventing thelr full utilisetion for
transmission of resl cm.:t.

Thare are wurm muuuu to roiuu tho share of
wattless current in sueh transmission or to suppress it in
total. Besid:s aorreat laed of transformers and motors the

- moatd SMM monn for sueh purposes ie the high current
Gapacitor. ™e high swerent ozpagitor also $skes up wattleass
eurreat dut ealy that whioh is runaing in oppoaite direction
to the industive ntttm surrent of users. In this way the
wattless curreat of users is compenssted hy meens of the
high currend umtm. and  the ebeve nentiened dissdvans-
ageous effects on the transmitting equipment are avoided.

2) Profitebleness of Wettlese Current Ga;acitor'

 The power plants hove $0 meet the above ‘mentioned unfavour-.
adble iafluence of wattless ourrent oa the loading capecity
of their trenasmitting equipment by mciu. in whichever
form, the finanecial expsnaes resulting from making availnble
such transmitting cquimtat on the wser's agcount secording
to the dutmt tnn of wattless curreat retes. %hen
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compenseting the wattless curreunt by mesns of csapacitors
the gensiderable emouants continwewsly peid for such purposes
ean be retreached. Por this ressen slresdy the installstion
of » capacitor plemt will be redesmed within proportionally
shorts time (in genersl within 8 to 12 menths). The com-
pensation ¢f wetiles currexs, moreover, offers the valuable
advantage that mesessary extensiomns of transmitting. plents
‘such as erection of new transformer stations etc. cea be
nn;lﬁctod. Poxr such rcaa-na it 1- rtcahntndoé to »ny enter-
priu to chmk !hnir mm sxpsnases for elsotric power

" with apocznx view to the cost of wattless curremt contained
therein, snd t0 consider the sdventeges resulting from the
1nsta11éttca.i?fwuttlttk surrent capacitors.

3) uanntrustian ot thc Gayueitara

The boginnuz twdomt of the emtmum of cepecitors
aimed, wimtiar 49 the tranaformers, st especitor units of
sutputs rated for individual applieations. This way enteiled
lerge capmeiders rated for up o 2%0 KVar and ebove ~nd
.seconmedated in stable irom cesings. While, however, the
predustion of large trapsformer units is preferred, due to
their better efficiency sccording to ineressing size, this

ts not true for capecitors. The high efficlency of capscitors
amounting to more than 99.5 percents (i.e. losses sre smaller
than 0.5 percents) is soproximately the snme both at small
and large capsecitor units, The preductien of certein stenmd-
ard types of smaller output, therefors, turned out well, =nd
th~t for the folioting reesons:

¢ -

25X1
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The stond-by urvhe is slmpler, the danger of failures

in sess of one unit geimg wrong 1 redused, the hest trens-
Ter is more advantegeous at smeller units, due to their
better ratio betwean surfese 2né volume of the capecitor,
-and the productien besomes esenomical. This ia why nearly
all countries prefior the extormsl comnsotion of smeller -
wnits tt h%oﬂu of nw n‘bm.

e ar mdmins nttlon cmmt capeaiton for low tension
| end potmtial miu* mm;. saemm to the gapeeity
‘ﬂqniroa, may hc muu& h dirtormi groups.

- The sapsciters cmu:k ot mt-nud mhm ande of high
quality oapacitor papor, sxd impregested, sfter being care-
fally vecuum—dried (see Total View of the Iapreguating Pleat),
in a vacuum process !:.th 1muhung o1l owning speciel que-
1ities namely as te iss resistance egainet sffects comming

~ frem the eleciric fisld. This precedure sesures lowest loases,
best puncture atrength amd loag life. of the capscitor nembers,
-H4tR = view 40 the wary large fase of peper sontained ia
overy sspasiter (several 100 sqeme) defosts eannot bde cmplat.—
1y exeluded ia spite of nnhll qnltu tests. Therefore
fusse are. provided for fhe. Miﬂ.ﬁml windings within the
sapaciter takiag em{ax discennscting, in ¢ase of failures,

-the defective, small windiag member only while the capacitor

a8 a -whele reasins qmplgfct oparstiion, setting aside th.
‘reduction of eapacity smeunsing 10 s very few perceats.

N
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In ﬁ“dor 40 maintaln ﬂm mtts.m ‘sehieved by the vaocuunm
trentuent alse during mﬁm ‘$he oapasitors are, ascording
ta spestal mideds, Wtﬁuxxy welded. The connections are
N “led 4nto the: ‘casing elso atrtightly. soldered ceramic
| - wishings, m«mum resuliing from changes of
lmm 1% svserdeit by W floxible walls of the easing
' m Nm ﬂﬁ!‘n %ﬂmﬂ&. 5odad

”uppnor‘l tncta; as ;nuih work must de &n«tﬁ
., upon opan-
-su the wt, mmnmm nmltm";.

luzécs tho m“ mtimd u"ldva ﬂne esreful comtrol
of all yew metarials llﬁl is of l&htaaml importence for
the ﬂn‘!&m&us and Mﬂl of 1ite of the capecitors,

3 I owr wirits the sharnctertutiv. quslitien of ell rew materinl
moivd ars cmitiavously tasted, sad the meterisl is not
given free for muom m ulou 1% 18 meeting o1l '
dmmo o

The MM gumm m m&ja«tcd not mly to the pre-
soribed tam ‘of wnut. tmeity. ete. but also exsmined
a8 ummnm«maumudgmzum
st maximwm adniseidle mum teaperatures, The bBalance of
heat, twmtﬁu‘h o '“"’tyhstﬁwcuinug
off-hand samples of nmi‘m ‘st produced. such type-
tests permit un-bh sfatinent uht’thn' the examined type
of capasiters -ux mt. vi& . du to it durstion of 1ife
all rcqmmt. ' .

4) Low huiu c.mmm tm.z)
For hcnt nncr of the tmmmu nhut it ie principally

b ;q” NOFORN

25X1

Approved For Release 2007/06/22 : CIA-RDP83-00418R003000390004-1



————— Approved For Release 2007/06/22 : CIA-RDP83-00418R003000390004-1

25X1
C. ee 5 -

practicable %o inedall the capmeiters within the distri-
tion line possidly elose 4o the user of the inductive

 ourrent. Acosrding to Ahis in meny onses low tensioen ca-
peciters will be used prepondersntly lew tepsion users
veing comneated e stenderd iaduatrisl -asias. Perticular
Anfermatims abony mm m.‘ acgording to
which ong ams. 1o declids for single, group or central com-
penss tian can Qe gntharea from pur Gonnactxou and Working
Inntmum i‘u' 'nttl“s Qm'Nnt ca_gm&ton to be fownd
an pege ____

- Mgure 3 chm ry umm cmmt m:aor ﬂant conaist’ ¢
of 12 units of 25 KVer, 380 V, sennected inm 6 groups of

30 KVnr nah ud serving fur eollowtian ampenuum in a
suh-tanan at an S.n&natrial anterprisq, B

e ave mm wsh onpaeiters An AAres sises of casing.
At rated voltanges of 380 V and 500 ¥V these sises result in
thres base umits of capscities ef 8, 16 and 25 KVar., Por
low tension maims of 220 V these threg sises sre of wattless
powers of 5 10 and 15 KVar. mxi.ng rqgard to the fact that
the ntu.l ex&uting reins mted for 226 V will be gradually
chm),gad to the atandard voltagc of 380 v tha latter types
are deaiancd “Par opan cimﬂ.t and equip}id with six Sermindls
\ pcmittlas their chgsngin; over to s mfna voltaga of 380 V
- by conascting. the three i.adiviaul oaucf’tora star con-
 Reotign. This consteustien aleo permite fo chauge ever the
| : capo,cﬁ.tcr n-il.y x« t‘u‘h phau use as rcquircd for weld-
ing transferwers and other alnglc phq,n usars. The type-
designation of such capaoiters, th.refm. 1s completed Wy
the sdded letters “ED" (ginphnig und Drehstroa = single
phase and tw cmut). -
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. On request the asems wiring with six teraiasls can be pro-
vided for aagnaitnct rated for o auina vnltngo of 380 V
and 500 Vo too, ;f sueh 8 doai;n Lq required, Besides the

_ slresdy nsatiened single nhaac WS¢ Sush 8 raquirement may
result Irvn the use of the gapagitor far,individual compen-

 saties of o 20507 t0.be sieried by mpans of a star-delta
switeh. Iz augh an !'lnt the qpansqzxau&tnd sapacitor per-
nits ea 1~nod;atc. rlrn11'1 eonnactiaa beineen sach phase

windigg and the nr@rﬁrrintc -cctinn capeelter (sce Pigqd),

- thus avc&d&:g dztrtcultzos anﬁ endanxqrin;»xhetn otherwise
poqqibxx ranlltlng tron ltar-qqlxa evitching Details con-
serning such dangcr' sad thelr avoidence eare comntained ia

cannocyian ond ?qxtina Inltructanﬁ fqr ¥attleas Curreat
Cepnoitoras - - - -

™e adove nirtioned wattless earrunt eapxaitaru sre produced,
socoriing to Yiuted stvnderds sud proftiling working con-
ditions, for indeor mbuating in 4ry reems. Tm order to mest
spesial working eciditions specis) designs of shook-proef
snd flaua«proer eanatractianz have been made, and the cor-
respording eupaéittra ore pariin!ly ﬁ!raady 1n state of

produstion. The lhntt»preat eepacitors sre provided for
operstion in ednnéetion ﬂf@h users expseed to shocks during
gervice such as eguipment for reséving the overburdea or
dredging in opem oud ligaite nines. sush erpscitors sre pro-

- dwasd with ecapecition of 8, 16 end 25 KVear for three-phase

- voltages of 380V and 500 V. Misue-prief czpseitors are

. empdered for underyreund eperetionm im sesl end potash mines

ernnrr
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adlc dﬂlpl are to b rouﬁannd wit&. mh¢ aspeoitiea pro-
- duged” angunt to '8, 16 and 25 xfnr for 300 ¥ three-phase
Ny durrent. Ae&orttng %0 ﬁ!ﬁ'hafd*w‘@king cénditiana at nnder-
| g':md gervich the cnpattma are equipped weNE: :
| ovstng and" tuitabiu for trensport and loéuiidn sithin aine
galferies by’ mm*at SX1dSrnasrs wlded » the casing.
™ t!rminii Bok it uoiafur&~9raaf seréwad ‘and senstructed
scgnﬂm 5 t'hé mﬂeﬂn'dyntu of inct&aud safaty
(o GTTG. 006.27 yer.iy. The e&aing db*raspandn to VDB
- 0175, m.w. ”Speaiu} Mteefro System 3%, The summary er
mn and tcemica’l éata ean M ga.ﬂurud fron page 15,

| §2 &: réeential camoum tﬂg.!’:)

If within the renge of compengatieu of wattlo-s ecurreat
low patentiel vagra, c.g. trangforners er larzer motors

= ahnuld e eaqpcg-nted. or sesms it\;accag:xy to trazasfer
the cutrql af the cepaaitors ta the eleatric power statim
URATOUS 0n3es ar&u 4 the ovant .of whigch,under adherence
to the fundsaentel prinotnlq ALY inntall ¥he gapreitors

‘ pnsa;hly clese to ihe 1nénnt£vq user, the instslletion of
m«itoru s the mtcgtu}. minu wul turn out more

. sdvantagoeun, -

An wigh patcatial 2iing here the d;atlrhation networks or
Sensions frem 3000 .¢0 30,900 ¥ are 6 bs wnderstood. Mor
" ‘mask applicatieis we have ¢eveliped stemdsvd -caproitors
oo preduesd with cspretties of 33.3 XVar and fer voltages of
2 XVy 3 KV and 6 KV. These single phsee units are principally
suitable for outdoor mounting, tos, =nd permit to fill most
different tasks by corresposding combimts.on of the indi-
vidusl sets.
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By weans of seriss counvotieu, series sud parailel con-
uectlon and by connsetien of corvespouding eapscitor groups
in star end delte cireults the individwal wmits exn be com=
posed to capsoiter batteries for malns volteges from 2 to

‘30 KV with enpacitils ranging botuaan 100 and 1,200 HVer,
end, if required, hrgar groups, tav. {As to the swmsry om
wiriag of hxgh potexitin) wnits plense sea schedule Ne.6.)

The eqpaeitarg are fasulated agninst tho e alag for a ratod
voltame of 16 IV; therefors they msy be mounted, up to =
meins voltage of 10 XV, ‘with grounded cesing. In the event

- of higher meins voltagea 1n:s\n,»t@ﬁ mstsneticn of the oasing
should be provided., (n nuch 2 onae it is sccsasionnlly re-
commended to 5@1633. instead ‘of the at-niard type with two
busiiings per tesinz, the types EP equipped with one buahing
only tnd the second cepreitor pole sonneoted to the cesing,
thus s-viug maferial and expenses for the second bushing and
entéiltng; in gortein coses, a cleerer mrrengement of wiring,

"8 to the amﬁrf on types snd teehnical data concerning
_high potentlial ae;mcitora p‘iwse asa achodule No.S.

6) *Aaﬂnﬁng and Opcratim

¥attleas currext supasiters fex W,mgu should de
inatalled in conveniently vemtilsted roems in order to
sscure their undbjestionable eoeling. THE Amblent tempe-
rature must not exceed the peak valuwe of +35°C. On extra-
ordinary coenditioms of sempersture in s given cese aseperste
‘vertilation by.mesms of fan sheuld be provided. Any pre-
caution resulting in the vedustiom of cepecitor hest will
prolong the duration of 1ife of the unit. Comserning outdoor
gopacitors the sdanlssible amblent temparsiure ranges

Sbed s

. 25X1
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between -40 and +30%0 wherest the additional rise of tem~
perature ztmm from 2irect irradistion of sun is gener-
ally sdmissidle,provided, special regerd hat been taken to

this by oowmn&pﬁa&ing coctia;.

The capacitorm axq r&fcd thr the tanslun anﬁ frequency as
stated on ‘the vat&naplntn. Attontian is to bs paid te the
wattless poser ehangxn; xn quadratic ratio te teasion, i.e.
a asias voltsge Lnnru&ﬂﬁd by 10 pereqnts entails sn output
incressed by 21 persceats. During periaeds of redused load,
thersfare, capaciters lheuld be disconnected in order to
evaid increased valtagna eat&ngcring bealdas the eapacitors
other users, c.g. &ncfndcaemt lemps, too.

Switch sets, taa&nzn and th:c: for the sapasitor sheuld de
rated at lesst for the 1,5-fold rated capscitor current.

The capncitorl should be furnished with time-delayed fuses
te avold needless fuse-defects caused Jjy the rush of curreat
when throwing on the load. The swiiéh sets of cspeoitors
~are strained by the ruah of eturrent at make sad by the in-
creraed voltage reaulting frcm residusl losd in case of
disoonnection to a highey degree than in the ovent of ohmie
load, Hend-opemted knife switshes, therefore, on principle
mever sheuld be used. ¥hsa wsing them temporarily they should
be rated for the 2,5-fold rased strengih ef current. Cape-
aitors regquire msgnetic awitchas of special desiim aulitadls
.for $his tesk: The peak of ourreat st moke must be limited
by prestage resistanses, tndnltivtaacn in shape of magnetioc
.roloases or simiiar yzcs:nt&.nn. Parsicularliy in the evens
of fresquent sommection sad iiatanaccttt-.of individual units
of larger capmeitor bttt;riol cennested $9 & oommon Wusber

Approved For Release 2007/06/22 : CIA-RDP83-00418R003000390004-1
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+he guitch-on conditions are most sensitive and reguire
wiwict adhersmee to the sdove mentioned hints, After dle-
connection the gapscitor retaims, 1n dependenge on the
phease position at the time of interrwstion, = tenslea
amounting up to the peak value of vxtad voltnge. For dis-
cherging this veltage anfely: the three-phase low tenaion
copreitors sra ‘ﬁuip?.a,aﬁtkmﬁuiwdiachmrgajraaistgnces.

The power iaput of these reslatences during service is very
smalle They are rated for discharglng the capscitor through
them withia one mimnte to less thzn 65 V, thus preventing
any endangering. In cese thegse realati-nces should be demrged
mechanically ex otherwise they must be replaced by intact
reaistences of same ohaio velue and ocutput in order to avoid
- . any agscldsnta shen contacting the disconnected capeolitor.
Further hints soncerning the cezaectlioa and operation of
. low tension capacitors are to be gethered from the Conuection
aad Lorking Inatruzt;ans pdded to ersh capacitor,.

High potemtinl dppﬁeitora are duilt-, om priaciple, for out-
door mounting. Mie coaneciions reguired for the individuel
aains volsagzes sre compiled in schedule 6 on page 20. For
. avitching individual groupa coniected in parallel to one
busher apecial switohes with realatxnce presiage (ceme
";ubhaenwerk® type COV) or ‘squivalant atteauntors (e.g.
axpansion switches with proeonascted choking colls of \about
1 perceut of the capaciter output) snould be used. The

exact rating of the switch devices for larmer high poteatinl
batteries ahould be accomnodeted, in co-operation with the
respective designing offices, %o the workiag coanditions
orevailing for the plant provisica 1c to be wnmde for.

-11 -

25X1
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The dlschersie of groups of high potentinl cepscitors is
senerally csrried out host through V-connected potential
trenaforasrs unless the apecial awitches (e.g. "unchsen~
werk" type CU}) are bearing bBuilt-in dissherge realutunces
-grownding, upon discennsction, the sapacitor buttery through
resistancea. o

1t is smportent to keep the espsoifar lead throwa on at
tines aceomodited to e demand for wattless curremt. At
single comp:msaticn $his will be secured without diffi-

~cultles, ¥hen providing group or sollection compenaation
(see vur Con:ection emd ?br&ing-tnafrﬁctiaua)'oorrcapondi‘d
m&nnal or sutonatic conitrol must be enrrisd out. ‘he most
relieble autam-tie oontrol results from econnecting rad
disconnecting the indivtfunl caprcitor groups in dependence
on the ariging capecitive wattles: power. The so-crlled
resctonce output limiters (meke: €. . Elektro-Appar: te-
erke Jo7eStalin), therefore, are working ageinst tiis
frinciple. Tie use of much sutomstic control devices is
preeticehle pnrticularix,at largar»planta.

tt ameller plruts or plants with tneignificsutly varying
rergt-nce losd {n meny ersos by ingenious srwangament of
the capscitors close to iadividuel unaers or groups of them
® solution cegbe fownd which 4111 seoure a sufficient ac-
comzodntion of ‘enpncitors switched on at times without auch
control drviees, o - g
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Sehedule 1

ﬁhxeenghaac.naw fension Capacitors
#ith protective coat for iadoor mounting

| These ecapecitors are lateraslly rigidly delte-counnected,
snd the terminal board is squipped with three terainsls
end twe dissharge resistences arrenged below the connectien

Capes
-'  output: Rated
Index: xvir Voltage:

ELeB 380/8 D - 8
BK-B 380/16 D 16
BK~B 380/2% D 25
vEi-F S23/8 D 8

Bk=5 500716 D 16

BE-B 500/25 D 25

25X1

‘500"

3x380 V
3x380 ¥
22500 ¥V

3x%500 ¥
3300 ¥

»F

176

m .

550

102
203

17

x12.2
Ix24.4

. 3x38.2

3x 3.25
32185
3x28.8

OO e e,
g’f ?Q@ [/ e

Cape- lated . De~

¢itys CJurrent lay-
v A eod

fuse
k

3x2%
3x60
3x60
3.20
3235
3-8
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3 ™
1 32 -
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- Low Tension Gapaciters of Open Cireuit
with protective aeet for indoor aduating

These capecitors oentoin three interamnliy amngod eapaciter
&roups with insulated led-out cennections, The termnal
bosrd 1n equipped with six termimals pernitting manifeld
eppliontions, e.g, rpr single phease operattiea by menns of
. mtublo ‘,oxtoripr ﬂrmg (spot welding mehm,' welding
transformer). It is pumaidle, furthermors, %o run these
oapseitors reted for. 220 V in cese of future GM' of the
mains to 380 ¥ as star-comnected nnits under this tension
to8, Single compsnsstion, moreover, ssn be pmlaod ét -e;r-
delta-atert of squirrel-gage motors e§ 380 ¥ and %00, V by
.direct oconnection of the windings in perzllel to the oape-

eitor groups,

Indexs . Outputs Rated  Ca ' Sime ;
\ : pacity: Jixe deight:
; . KVer Voltage: uP ' :
50 af” /~ ggﬁio kge
C Lraw-

BK-A 220/5 BD 5 3220 V 341093 1 33 o
BE=A 220/10 B2 10 3x220 v Ix219 2 1]
3K-A 220/15 ED 15 3x220 v x328:6 3 78
BK~B 380/8 EL 8 3x380 ¥ Ix 55.3 1 33
BK-B 380/16 80 165  3x380 v 3xi17.3 2 55
§K~3 3’39/25.3& 25 35380 ¥ 3x183.3 3 - 18
SK=5 500/8 ED 8  3%500 V 3z 34 1 33
BK~B mn's Eb 16 3x500 V Px 67.6 2 55

Fig.T
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Sheck-proof Tarse-phase Low Teasion Capacitews
with protective coat for outdoor mounting

For special mechenic atrains e.g. when installiag the ocapa-
citors on dredgers, big travelling crsnas ete %t i3 recom-
wanded t2 ssleet the ahock-prasof type whereat also the pro-
tactive hood fer the joints ma genern.ly arov .dad far all ¥ype:
azainst protestive gstem P 33 (DIX 40030) turaed out best.

25X1

Lndex: Jutputs Raved  Cepe- Rmted Tie- Size Jeight
' Kvar Voltage: city: Current lay- ac:e, kgs

5 c. ne ¥ 3 ed sesle

. - © Mase iraw-
_ : b A Ang 1L
ABK-R 380/8 O 8 3x380 V176 3x12.2 3x25

1 41
REK-B 380/16 D 16 3x380 Vv 332 73x24.4 3x60 2 Y.
RBK-B 380/2% 0 25 3x380 ¥ 550 3x38,2 x50 3 92
8K~k 500/8 D 8 3x%00 V102 3x 9425 3x20 1 32
K-k 500716V 16 I=500. ¥ 203 3x18.9 - 3x35 g ;i

‘RBK=A 500725 » 25 3500V 317 3x28.,68 x30

Sehedule &

Flame-proof Thrae-phnad o Centioa Capreltors
with protsctive cont ror outdosr mowrting

fhe followimge ile o~ vnol cspmoltor types have been developed
for underground us¢ in jotosh end conl mimes. ith a view

%0 the hepvy-duty oocroiion in mine¥ these copcitors are en-
elozed &n reinfcocel cruings (VOE 31.J0949) equipped with
g0lidly welded-on tronsportatlon yunansraa The deeign of ths
oonusction chombher edhier-u to the rules of incroased safety
(Vi 0170, secesl, nared), "ut i8 equlpped with & termdnel
trumpet for lezdiug-in-rubber csbles. Upon one yeer's triesl
run for testing the mine-stronpth the espscitors ere approved
by the testing mine /roiberrm «nd recodve the fleme-proofness
merk "“Sch? . . N

Index: © OQutput: .sted  Cepne imted  be= Size Jelght:
: KVar Voltege: city: Current lay- acce kgs
50 Ce ne Ao ed Scale
™ue Draw-
~ A g 11T
guK- 50/8 D 8 %500 ¥ 102 3x9.25 3320 1 60
e B8 16 x50V 203 11365 I35 2 91
3K~ Su0/25 & 25 IxBON ¥ 317 2x28.,8 3x50 3 18

25X1
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: Jumsary on Types of High Potsatial Capacitors
with mtget:lw soat for outdoor nounting

IndeXs . Qutputs Reted netons mee, i
. .‘:i“!gr V;ét:foz to- i%ea;:'i)mwing iv f;;gh b
- e o e o ».._..“.:A-..-,-..-ﬂ)..'....)’--g)---.-...
BR-A 2/33,3 &' 33,3 2 KV ACs 430 250 980 1¢5- i
Bh~A 3/33,3 B 333 3 kv 4G. 430 250  ggo 145
- BE=A 3/33,3 BR') 33.3 3 KV 4C. 430 250 980 144
BEC 6/33.3 & 33.3 6.KV AC. 430 250 980 145
Bi~-i &/33e3 EP') 3323 6 KV ACe 450 © 250 9g0 144

') Omv pale of the sapacitera s connested with the smsing,
The eylindrical jeiat bolts are dimsustomsd o 13 mus in
dismeter. % permit me‘comu't:lw of busbars the joint bolts
are emipped with concentric flat Jbint terinsls flat bars

- Onn be connested to, (Hols for fastening screw rated for

S 10.) .
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